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tigate midterm results of the exclusion procedure for IIA
aneurysms, including small aneurysms.
PATIENTS AND METHODS
Between January 1990 and December 1998, 29
patients underwent exclusion of IIA aneurysms at the
Iwate Medical University Hospital. The IIA was consid-
ered aneurysmal if the size of the artery exceeded 2.0 cm.
In this study, exclusion of an aneurysm refers to the tech-
nique whereby the proximal portion of the aneurysm is
ligated or oversewn and the distal portion is left
untouched. Of the 29 patients, two patients who under-
went operation for rupture of coexisting abdominal aortic
aneurysms (AAAs) died in the immediate postoperative
period. One died of low-output syndrome on the first
postoperative day, and the other died of multiple organ
failure on the 11th postoperative day.
During the same period, 13 patients underwent
aneurysmectomy with graft interposition, and 11 patients
underwent obliterative endoaneurysmorrhaphy for IIA
aneurysms. Aneurysmectomy with graft interposition was
the first choice, and obliterative endoaneurysmorrhaphy
was the second choice. When these procedures were pre-
sumed to be difficult, the exclusion procedure was selected.
The reasons for performing the exclusion of IIA aneurysm
were as follows: location of aneurysm deep in the pelvis in
14 aneurysms; rupture of an AAA or a common iliac artery
(CIA) aneurysm in five; adhesion of aneurysm to pelvic
organs in five; and severe calcification in six.
Medical records of the 27 patients who underwent the
exclusion procedure and survived were retrospectively
reviewed. The 27 patients ranged in age from 56 to 82
years (mean, 70.7 years). Twenty-five were men and two
The surgical procedure of choice for internal iliac
artery (IIA) aneurysms is aneurysmectomy with graft inter-
position, obliterative endoaneurysmorrhaphy, or exclusion.
For isolated IIA aneurysms, stent grafting or emboliza-
tion1,2 with a catheter may be adopted. For IIA aneurysms
associated with aortoiliac aneurysms, aneurysmectomy
with graft interposition or obliterative endoaneurysmor-
rhaphy is the preferred surgical procedure. Because the
exclusion of the aneurysm is associated with problems such
as progressive expansion and rupture of the excluded
aneurysm,3-6 it is not a routinely recommended procedure.
Isolated IIA aneurysms are rare. When an isolated IIA
aneurysm exceeds a diameter of 3.0 cm, repair is recom-
mended.7 On the other hand, IIA aneurysms associated
with aortoiliac aneurysms are not rare. When the size of
the IIA aneurysm, associated with aortoiliac aneurysms, is
smaller than 3.0 cm, the exclusion procedure may be per-
formed.8 However, the potential risk of exclusion of this
small IIA aneurysm has not been clarified.
Although there are several studies5,6,9 on the state of
excluded IIA aneurysms in the immediate postoperative
period, there are few detailed studies on this in the long
term.9 The purpose of this retrospective study is to inves-
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Purpose: We investigated in detail the state of internal iliac artery (IIA) aneurysms over the midterm after the exclusion
procedure.
Methods: From January 1990 to December 1998, 29 patients underwent the exclusion procedure for IIA aneurysms.
The medical records of 27 survivors were retrospectively reviewed, and 30 excluded aneurysms of these patients were
followed up with computed tomography scanning over the midterm.
Results: In the immediate postoperative period, 26 aneurysms were completely thrombosed, and four were incompletely
thrombosed. In the midterm, 24 aneurysms were completely thrombosed (complete group), and six were incompletely
thrombosed (incomplete group). No aneurysms expanded or ruptured during the follow-up period from 6 to 98
months (mean, 26 months). The size of the excluded aneurysm decreased in 22 of 24 aneurysms in the complete group,
but no change in size was noted in the six aneurysms in the incomplete group. The preoperative size of the IIA
aneurysm in the incomplete group was significantly larger than that in the complete group (P = .0047). The size of two
aneurysms in the incomplete group was smaller than 3.0 cm. The aneurysms in the incomplete group extended signif-
icantly deep into the pelvis as compared with those in the complete group (P = .0008).
Conclusions: The exclusion of IIA aneurysm did not reliably result in thrombosis of the aneurysm. For IIA aneurysms
extending deeply into the pelvis, even if the size of the aneurysm is smaller than 3.0 cm, the exclusion procedure should
not be performed. (J Vasc Surg 2001;33:476-80.)
were women. Thirty IIA aneurysms were excluded in the
27 patients. Three patients had bilateral IIA aneurysms.
The excluded IIA aneurysms ranged in size from 2.0 to
7.0 cm (mean, 2.8 cm) as measured with computed
tomography (CT) scanning.
All patients had coexisting CIA aneurysms. Twenty-
two patients had coexisting AAA (Table I). Five patients
underwent emergency operation for ruptured aneurysm.
The rupture of an AAA occurred in two patients and that
of CIA aneurysm in three. No patients had ruptured IIA
aneurysm. Five patients with ruptured aneurysm had
abdominal pain at the time of diagnosis. Of the 22 patients
with unruptured aneurysm, 18 were symptom free, three
had dull abdominal pain related to AAA, and one had sci-
atica related to CIA aneurysm.
Revascularization was carried out by aortobiiliac
bypass in 26 patients, and aortoiliac bypass in one who had
a unilateral IIA aneurysm. After completion of anasto-
moses, the stump pressure of the internal mesenteric
artery (IMA) was measured. When the stump pressure
index (IMA pressure/radial artery pressure) was less than
0.6, the IMA was reconstructed. Twelve of the 27 patients
underwent IMA reconstruction.
After aortobiiliac bypass, the bilateral IIAs were
occluded in 11 patients. Before operation, the contralat-
eral IIA was occluded in three patients. During operation,
the contralateral IIA was ligated in three patients because
of severe calcification of the IIA and the CIA. Obliterative
endoaneurysmorrhaphy was performed for contralateral
IIA aneurysm in two patients. Exclusion was performed
for bilateral IIA aneurysm in three patients. Of the 11
patients with bilateral IIA occlusion, 10 underwent IMA
reconstruction because of the low pressure of the IMA
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stump. None of the patients had development of postop-
erative ischemic colitis.
In all the 27 patients, contrast-enhanced CT scanning
was performed in both the immediate postoperative period
and the midterm, and then we evaluated changes in the
size of the aneurysm and the blood flow in the aneurysm.
Postoperative CT scanning was performed 9 to 30 days
(mean, 20 ± 7 days) after the exclusion procedure. Follow-
up CT scanning was performed at random 6 to 98 months
(mean, 26 ± 23 months; median, 19 months) after the
exclusion procedure. On the basis of the findings of the
follow-up CT scan, 30 aneurysms were divided into two
groups: one group consisting of completely thrombosed
aneurysms (complete group) and the other one consisting
of incompletely thrombosed aneurysms exhibiting blood
flow through the residual lumen (incomplete group).
The relationship between residual blood flow in the
aneurysm and the change in size of the aneurysm was
examined. The change in size of the aneurysm as mea-
sured by CT scanning was considered significant when
the increase or decrease exceeded 5 mm. Furthermore,
the following characteristics were examined in the two
groups: preoperative size of the IIA aneurysm, preopera-
tive extension of the IIA aneurysm to the pelvis and post-
operative patency of the contralateral IIA. Extension 
of the IIA aneurysm deep into the pelvis was determined
on the basis of whether the craniocaudal extent of 
the aneurysm from the iliac bifurcation exceeded 3.0 cm
(Fig 1). The preoperative size and the preoperative exten-
sion into the pelvis were measured on preoperative CT
images. The postoperative patency of the contralateral
IIA was examined with CT scanning or digital subtractive
angiography.
All data are reported as means ± SD. Statistical com-
parison between groups was performed by use of the
Student t test and Fisher exact test. A P value of less than
.05 was considered to indicate a statistically significant dif-
ference.
Fig 1. Preoperative size and extension of IIA aneurysm. CIA,
Common iliac artery; EIA, external iliac artery; IIA, internal iliac
artery.
Fig 2. CT scan demonstrates excluded aneurysm of right IIA.
Blood flow remained only in aneurysm near ostia of branch
(arrow).
RESULTS
There were two deaths among the 27 patients over the
midterm. The two patients died of cerebral hemorrhage,
one at 79 months and the other at 87 months after exclu-
sion. However, the follow-up by contrast-enhanced CT
scanning was completed in all of the patients, including
these two patients.
The states of excluded IIA aneurysms in the immedi-
ate postoperative period and over the midterm are shown
in Table II. In the immediate postoperative period, 26 of
the 30 aneurysms were found to be completely throm-
bosed, and four had residual blood flow only in IIA
aneurysms near the ostia of the branches (Fig 2). The size
of these four aneurysms was not significantly different
from their preoperative size. Similarly, 14 of the 26
aneurysms that were completely thrombosed did not dif-
fer from their preoperative size. The size of the remaining
12 aneurysms was reduced.
In the midterm, there were no aneurysms that
expanded or ruptured. Two of the 26 aneurysms that were
thrombosed completely in the immediate postoperative
period showed residual blood flow in the excluded
aneurysms. The preoperative size of one of these two
aneurysms was 5.0 cm, and the other was 7.0 cm. Four
aneurysms that were incompletely thrombosed in the
immediate postoperative period still had residual blood
flow. Six of the incompletely thrombosed aneurysms did
not show any decrease in size. Twenty-two of 24
aneurysms that were completely thrombosed were
reduced in size. The size of the remaining two aneurysms,
which showed severe calcification around the circumfer-
ence, did not differ from their preoperative size.
The preoperative parameters of six patients with a total
of six aneurysms in the incomplete group are shown in
Table III. Follow-up CT scanning of the six patients was
performed 9 to 53 months (mean, 28 ± 17 months;
median, 30 months). The aneurysms had a wide range of
size from 2.5 cm to 7.0 cm, and the size of two aneurysms
was smaller than 3.0 cm, whereas the extension of all
aneurysms was greater than 3.0 cm. The values of the
three parameters in the complete and incomplete groups
are shown in Table IV. The preoperative size of the IIA
aneurysm in the incomplete group was significantly larger
than that in the complete group (P = .0047). The
aneurysms in the incomplete group extended significantly
deep into the pelvis compared with those in the complete
group (P = .0008). There were no significant differences
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Table I. Distribution of aneurysms within the aortic and CIA system
Coexisting AAA and CIAA Coexisting CIAA
No. of patients 22 5
No. of IIAA 25 5
No. of IIAA < 3 cm 15 3
Ruptured aneurysm AAA n = 2 CIAA n = 3
Size of coexisting AAA (mm) 57 ± 11 –
Size of coexisting CIAA (mm) 36 ± 14 42 ± 14
Size of IIAA (mm) 27 ± 8 33 ± 21
IIAA, IIA aneurysm; AAA, abdominal aortic aneurysm; CIAA, CIA aneurysm.
Table II. Relationship between extent of thrombosis and change in the aneurysm size
Immediate period Long-term period
Reduced No change Reduced No change
Incomplete thrombosis 0 4 0 6
Complete thrombosis 12 14 22 2
Table III. Clinical data of six patients with incompletely thrombosed aneurysms over the midterm
No. Age (y) Size (cm) Extension (cm) Contralateral IIA Follow-up (mo)
1 76 7.0 5.5 Occlusion 31
2 68 3.0 4.0 Occlusion 38
3 78 2.6 4.0 Patent 29
4 63 3.0 3.0 Patent 11
5 72 5.0 4.0 Occlusion 9
6 69 2.5 3.0 Patent 53
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in the postoperative patency of the contralateral IIA
between the two groups.
DISCUSSION
Because the purpose of the operation for aneurysm is
to remove the risk of rupture, the exclusion procedure
based on our experience failed to attain our primary goal.
Some authors4-6 reported a high incidence of rupture of
the excluded IIA aneurysm. Furthermore, Brin and
Busuttil5 reported that five of 28 IIA aneurysms for which
the exclusion procedure was performed recurred.
Although the IIA aneurysm with residual blood flow did
not rupture over the midterm in our limited experience,
its ultimate fate is unknown. Residual blood flow in the
aneurysm was observed in 17% over the midterm.
Incompletely thrombosed aneurysms have the potential to
rupture. If postoperative blood flow in an excluded
aneurysm can be predicted from the preoperative data of
the aneurysm, such as the size and the extension into the
pelvis, these data will be helpful in choosing the appropri-
ate surgical procedure.
In this comparative study, the size and extension of the
IIA aneurysm were related to residual blood flow.
McCready et al8 reported that small IIA aneurysms could
be ligated, but large aneurysms should be opened and
obliterated. Certainly, the preoperative size of the com-
pletely thrombosed aneurysms in our case was small
(range, 2.0-4.0 cm). However, thrombosis was incom-
plete in some small aneurysms (< 3.0 cm). Therefore,
thromboocclusion in the aneurysm cannot be predicted
on the basis of size alone. Residual blood flow was noted
only near the ostia of the branches in the incomplete
group. Perhaps blood flowed from one branch to the
other branches in the aneurysm. The IIA divides into
branches, such as the superior vesical artery, the internal
pudendal artery, the superior gluteal artery, and the infe-
rior gluteal artery, in the pelvis. If blood flow in these
branches interfered with complete thromboocclusion in
the aneurysm, the extension of the aneurysm into the
pelvis would be closely related to residual blood flow.
On the other hand, postoperative patency of the con-
tralateral IIA did not show any relationship with the
residual blood flow in the excluded aneurysm. Branches
of the IIA connect with branches of many other arteries,
such as the inferior mesenteric artery, the common
femoral artery, the lumbar artery, and the contralateral
IIA. Therefore, even if the contralateral IIA were
occluded, blood flow in the branches of the IIA would
not decrease.
In general, IMA reconstruction is required when the
stump pressure index is less than 0.4.10 The IMA was
reconstructed in this series when its stump pressure index
was less than 0.6. The reason for this was that IIA blood
flow in these patients was poor. As a result of this policy,
12 patients underwent reconstruction of the IMA. In 10
of the 12 patients, bilateral IIAs were occluded. Bilateral
IIA occlusion was associated with decreased back-pressure
in the IMA. Loss of IMA and bilateral IIA blood flow is a
risk factor for ischemic colitis. Moreover, measurement of
IMA stump pressure is performed single-time only during
operation. This limitation has been regarded as a disad-
vantage of this assessment.11 IMA reconstruction in the
patient with bilateral IIA occlusion may minimize colon
ischemia.
Endoaneurysmorrhaphy is considered to be the
treatment of choice for patients with IIA aneurysm deep
in the pelvis on the basis of the results of this study. Back-
bleeding from branches of the IIA can be controlled by
use of balloon catheters, and an additional cross-clamp
on the bifurcated graft or the infrarenal aorta may reduce
bleeding. For patients at low risk, embolization of IIA
aneurysm can be performed before operation by inter-
ventional radiology techniques. When embolization is
performed, branches of the IIA should be examined in
detail by angiography. The coils need to be placed in the
branches of the IIA to prevent backfilling of the
aneurysm.1
In conclusion, the exclusion procedure was effective in
thromboocclusion of small and localized aneurysms in the
proximal portion of the IIA. However, for IIA aneurysms
extending deeply into the pelvis, even if the size of the
aneurysm was small (< 3.0 cm), exclusion was not effec-
tive. Except for life-saving surgery for ruptured aneurysm,
aneurysmectomy with graft interposition or obliterative
endoaneurysmorrhaphy will be the surgical procedure of
choice for IIA aneurysms. When the size of the aneurysm
does not decrease after exclusion, a careful long-term 
follow-up by CT scanning is recommended.
Table IV. Comparison between the incomplete group and the complete group
Incomplete group Complete group P value
No. of aneurysms 6 24
Preoperative size (cm) 3.9 ± 1.8 2.5 ± 0.6 .0047
Preoperative extension
≥3 cm 6 5
<3 cm 0 19 .0008
Postoperative patency of the contralateral IIA
Patent 3 13
Occlusion 3 11 NS
JOURNAL OF VASCULAR SURGERY
480 Nakajima et al March 2001
REFERENCES
1. Parsons RE, Marin ML, Veith FJ, Parsons RB, Hollier LH. Midterm
results of endovascular stented grafts for the treatment of isolated iliac
artery aneurysms. J Vasc Surg 1999;30:915-21.
2. Mori M, Sakamoto I, Morikawa M, Kohzaki S, Makino K, Matsunaga
N, et al. Transcatheter embolization of internal iliac artery aneurysms.
J Vasc Interv Radiol 1999;10:591-7.
3. Zimmer PW, Raker EJ, Quigley TM. Isolated hypogastric artery
aneurysms. Ann Vasc Surg 1999;13:545-9.
4. Sacks NPM, Huddy SPJ, Chir M, Wegner T, Giddings AEB.
Management of solitary iliac aneurysms. J Cardiovasc Surg 1992;33:
679-83.
5. Brin BJ, Busuttil RW. Isolated hypogastric artery aneurysms. Arch
Surg 1982;117:1329-33.
6. Nachbur BH, Inderbitzi RGC, Bar W. Isolated iliac aneurysms. Eur J
Vasc Surg 1991;5:375-81.
7. Richardson JW, Greenfield LJ. Natural history and management of
iliac aneurysms. J Vasc Surg 1988;8:165-71.
8. McCready RA, Pairolero PC, Gilmore JC, Kazmier FJ, Cherry KJ,
Hollier LH. Isolated iliac artery aneurysms. Surgery 1983;93:688-93.
9. Desiron Q, Dentry O, Sakalihasan N, Defraigne JO, Limet R. Isolated
atherosclerotic aneurysms of the iliac arteries. Ann Vasc Surg 1995;9
[suppl]:S62-6.
10. Ernst CB, Hagihara PF, Daugherty ME, Griffen WO. Inferior
mesenteric artery stump pressure: a reliable index for safe IMA liga-
tion during abdominal aortic aneurysmectomy. Ann Surg 1978;187:
641-6.
11. Tollefson DF, Ernst CB. Colon ischemia following aortic reconstruc-
tion. Ann Vasc Surg 1991;5:485-9.
Submitted May 2, 2000; accepted Sep 15, 2000.
